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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

■ !^i!"<=1??«^°IinKfTut^.''® available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

' LTrf '?h-^ 'S specified above the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure o reply within the set or extended penod for reply wilt, by statute, cause the application to become ABANDONED (35 U S C § 1 33 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). ^uui-cany 

Status 

1 )IEI Responsive to communication(s) filed on 15 July 2002 . 
2a)E This action is FINAL. 2b)n This action is non-final. 

3) n Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C D 11 453 O G 213 
Disposition of Claims 

4) H Claim(s) 1-19 is/are pending in the application. 

4a) Of the above claim(s) 12-15 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) n Claim(s) 1 and 16-19 is/are rejected. 

7) 0 Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) n The specification is objected to by the Examiner. 
10)n The drawing(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held In abeyance. See 37 CFR 1.85(a). 

1 !)□ The proposed drawing correction filed on is: a)^ approved b)^ disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

13) 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
aOAII b)n Some*c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. n Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

14) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application), 
a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 . 
Attachnient(s) 

1 ) m Notice of References Cited (PTO-892) 4) ^ Interview Summary (PTO-413) Paper No(s) 10 

2) U Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) □ Notice of Infomial Patent Application (PTO-1 52) 

3) U Information Disclosure Statement(s) (PTO-1 449) Paper No(s) . 6) Q Other: 
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Response to Amendment 



Applicants' amendment filed July 05, 2002 has been entered on July 15, 2002. 
Therefore claims 1,2,6,7,10 and 11 as amended by the amendment and claims 16-19 
presently newly added by the amendment are currently pending in the application. 



This application contains claims 12-15 drawn to an invention nonelected without 
traverse in Paper No. 9. A complete reply to the final rejection must include cancellation 
of non elected claims or other appropriate action (37 CFR 1.144) See MPEP § 821.01. 



The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 17 and 19 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as 
to reasonably convey to one skilled in the relevant art that the inventor(s), at the time 
the application was filed, had possession of the claimed invention. Claims 17 and 19 
recite that the source region is annular when viewed from a direction parallel to said 
side surface of said trench , however the specification as originally filed does not 
describe this element in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of 
the claimed invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 



Election/Restrictions 



Claim Rejections - 35 USC §112 
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The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 16-19 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 16 and 17 recite, " a semiconductor substrate having a semiconductor 
layer , a drain layer of a first conductivity type formed by diffusing an impurity of the 
second conductivity type from a surface of said drain layer". 

It is not understood how the drain layer can be formed by diffusing an impurity 
from its ( drain layer's) own surface. 

Claims 1 8 is rejected for failing to further limit from claim 1 1 . Claim 1 9 is rejected 
at least for depending upon rejected claim 18. 

Appropriate correction is required for all the above rejections. 

Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Claims 1-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baliga ( U.S. Patent No. 5,998,833 herein after Baliga) as previously applied and in view 
of Sapp (U.S. Patent No. 6,351 ,018, herein after Sapp). 

With respect to claims 1 and 1 1 , Baliga teaches substantially all the limitations 
recited in claim 1 1 as previously stated and those stated below. 
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By the present amendment Applicants' have added the conductive region of 
second conductivity type ," formed by diffusing an impurity of the second conductivity 
type from a surface of said drain layer". 

Baliga in col. 7 lines 1 to 10 states : 

to the upper face. The base layer 116 may be formed by 
implanting P-type dopants such as boton into the drift layer 
112 at an energy of 100 kEV and at a dose lewl of IxlO^'* 
CM , for example. The P-t^pc dopants may then be diffused 
to a depth of 0.5 ,«m into the drift layer 112. An N-type 
dopant such as arsenic may then be implanted at an energy 
of 50 kEV and at dose level of 1x10^^ cm"^ The N-type and 
F-type dopants are then difilised simultaneoiKly to a depth 
of 0.5 fm and 1.0 fan, respectively, to form a composite 
semiconductor substrate containing the drain, (frift, base and 
source layers. As illustrated by FIG. 3, the first conductivity 

a source region formed of the first conductivity type provided inner surface of 
said conductive region and exposed on side surface of said trench. ( Baliga fig. 4 H- see 
below ). 




<22a 



FIG. 4H. 

and a gate insulating film provided on the side surface of said trench, " an upper 
part of the gate insulating film being in contact with a lower part of said source region , a 
bottom part being in contact with an upper part of said drain layer, and a middle part 
being in contact with conductive region". 
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an upper part of the gate insulating film being in contact with a lower part of said 
source region ( Baliga fig. 4 H , layer 28 in contact with lower part of source 18). 

Baliga does not specifically state or describe a bottom part being in contact with 
an upper part of said drain layer. 

However, Sapp in fig. 2 and col. 2 lines 33-45 describes a bottom part of the 
insulating layer being in contact with upper part of drain region ( col.2 line 43-45) to 
provide isolation trenchs that allow large anode contact area that connects to the trench 
MOSFET source temiinal thus resulting in better devices. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include Sapp's gate insulating film having its bottom part being in 
contact with upper part of drain region in Baliga's device to provide isolation trenchs that 
allow large anode contact area that connects to the trench MOSFET source terminal 
thus resulting in better devices. ( Sapp col. 4 lines 60-65). 

A middle part being in contact with conductive region ( Baliga Fig. 4 l-see 
below). 



22a ^ SS^S^Sp l^ 



18 b^^-^ N+18 tJf ^I5a 




FIG. 41. 

a gate electrode material provided in contact with said gate material in said 
trench. ( see above figures). 




Application/Control Number: 09/660,439 Page 6 

Art Unit: 2814 

and the insulating material is one of silicon oxide, silicon oxide and PSG, silicon oxide 
and BPSG or silicon oxide and silicon nitride film. ( co. 10 line 6-silicon oxide, line 22- 
silicon nitride), and has a thickness of 0.01 to 1 .0 Um ( col. 9 lines 53-54 and col. 10 
lines 7-8). 

With respect to claim 8, to the extent understood, wherein the trench has a mesh 
on the top surface and the source region is provided in contact with the trench ( figs. 3 
and 4). 

With respect to claims 9 and 10, to the extent understood, wherein the 
semiconductor layer is of the first conductivity type or second conductivity type in 
relation to the opposite type drain layer ( col. 6 lines 35-40). 
With respect to claim 1 1 ,to the extent understood, Baliga describes a transistor 
including : 

A semiconductor layer having a drain layer of the first conductivity type and an 
oppositely conductive region of a second conductivity type provided on the drain layer ( 
col. 6 lines 35-40), a trench extending from a surface of the oppositely conductive 
region and exposed on an inner circumferential surface of the trench ( fig.2 # area 
bounded by 120 a and 120b, col. 3 lines 33-40), a source region of the first conductivity 
type, provided in a trench(fig.2 #126 or fig. 3 # 128a, col. 3 line 39 and col. 7 line 41- 
42),a gate insulating film provided on the inner surface and bottom surface of the trench 
so as to reach the drain layer, the oppositely conductive region and the source region, 
(fig. 2 # 124, col. 3 line 41 and fig. 3 # 125 col. 7 line 60-61), a gate electrode material 
provided in contact with the gate insulating film (fig. 2 # 126 in contact with 124, col. 3 
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lines 37-40 and fig. 3 # 128 a in contact with 125. col. 7 lines 40-45), a source electrode 
film in contact at least with the source region in the trench inner surface and electrically 
insulated from the gate electrode material (( fig.2 #118 col. 3 lines 45-50 and fig. 3 # 
128b col. 6 lines 51-56). And a metal film formed on a surface of the drain layer 
opposite to the oppositely conductive region to establish Schottky contact with the drain 
layer (col. 11 lines 14-19). 



Any inquiry concerning this communication or earlier communication from the 
examiner should be directed to Steven H. Rao whose telephone number is (703) 306- 
5945. The examiner can normally be reached on Monday- Friday from approximately 
7:00 a.m. to 5:30 p.m. 

Any inquiry of a general nature or relating to the status of this application should 
be directed to the Group receptionist whose telephone number is (703) 308-0956. The 
Group facsimile number is (703) 308-7722. 




Patent Examiner 
April 01, 2002. 



